Introduction

44
The order Euphausiacea (euphausiids) has 85 species and is distributed from epipelagic respiration rates of a specimen at mid-body mass ranges. Study sites of all euphausiids 116 are plotted on the world map ( Fig. 1) to illustrate the worldwide coverage of the data 117 sets in the present study.
119
Regression model
120
In addition to the 2 conventional independent variables (X 1 : body mass; and X 2 : 121 habitat temperature) used in the previous global respiration model for marine epipelagic 122 crustaceans (Ivleva 1980; Ikeda 1985) , one new independent variables (X 3 :
123 mid-sampling depth) were introduced to the present analyses. X 1 was expressed as DM, Empirical model: lnY = a 0 + a 1 lnX 1 + a 2 X 2 + a 3 lnX 3
142
It is noted that a 1 was 0.75 (= 3/4) for the theoretical model. As indices of 
Results
151
Metabolic rates
152
Of the euphausiids considered in the present study, the smallest and largest 153 species were Euphausia krohnii (0.29 mgDM) and Thysanopoda cornuta (1405 mgDM), 154 respectively (Table 2) . Respiration rates at in situ temperature ranged from 0.43 μlO 2
155
ind.
-1 h -1 (Thysanoessa macrura from the Scotia Sea) to 109 μlO 2 ind. these sampling depths (< 500 m + ≥ 500 m), which were plotted against the 172 mid-sampling depth (Fig. 3 ). The standardized rates (R 0 or E 0 at 10°C) of these 173 euphausiids were correlated negatively with the sampling depth (p < 0.01).
174
The overall results of stepwise multiple regressions showed that the three 175 independent variables were highly significant (F-test, p < 0.001). were separated into two depth groups (< 500 m and ≥ 500 m) and plotted against habitat 200 temperature of the euphausiids (Fig. 4) . While the number of data from the ≥ 500 m 201 group were limited to only two, they fall well within the range of those of the < 500 m directly with it (e.g. a 3 = 1.0 in the regression models of the present study, cf. Table 3 ). (Table 3) .
224
The effect of temperature on metabolism has been studied in individual 
534
The number and associated character alongside the symbol correspond the code of 535 each euphausiid listed in Table 1 . deep layers (≥ 500 m). The data points represent means from the data sets in Table 2 ,
540
and the regression line is derived from shallow layer species only. **: p < 0.01. Torress and Childress (1985) e estimated from Conover and Corner (1968) and Mayzaud (1973) Table 2 of Ikeda and Takahashi (2012) in which both respiration and ammonia excretion rates determined simultaneously f from Table 2 of this study supplimented by those of Nemoto et al. (1972) , Lindley et al. (1999) , Morris and Hopkins (1983) and Harvey et al. (2012) g from Båmstedt (1986) b calculated from the equations in Ikeda et al. (2007) . Note that ambient oxygen saturation is a parameter for the model of copepods, but not for those of chaetognaths and euphausiids Table 5 . Global-bathymetric comparisons of ecological and physiological characteristics of euphausiids, copepods and chaetognaths living in the world's oceans. For respiration rate, T and E denote Theoretical and Empiriacal models, respectively. N is the number of data and N sp the number of species.
A specimen of 1 mgN body mass 
